Thyroid storm is a rare but life-threatening condition manifesting with several clinical presentations. Atypical thyroid storm should be part of the differential diagnosis in patients with multiple organ dysfunction of unknown aetiology.
Thyroid storm is a rare but life-threatening syndrome that most often occurs in patients with untreated or undiagnosed hyperthyroidism and can affect several organ systems.
Known thyroid storm signs and symptoms include fever, tremors, tachycardia, diarrhoea, nausea and vomiting, dehydration, apathy, generalised weakness, seizures, stroke, coma, abdominal pain, liver failure, congestive heart failure and circulatory instability.
We present the case of a young female patient with thyroid storm who initially presented with symptoms of acute abdomen but rapidly progressed to multi-organ failure, including central nervous system dysfunction, marked tachycardia, severe hypotension, respiratory failure and liver and renal dysfunction. She was admitted to the intensive care unit (ICU) for seven days, required mechanical ventilation for three days, received anti-thyroid therapy, was supported with a goal-directed therapy protocol and had a good outcome.
CASE HISTORY
A 28-year-old woman with a history of cholelithiasis and a caesarean section three months earlier, presented to the emergency room with severe abdominal pain, fever (39°C), vomiting (seven to eight times a day) tachycardia (heart rate >120 bpm) and generalised weakness, and was admitted to the surgical ward with a diagnosis of acute abdomen. Abdominal computed tomography scan on admission was unremarkable. However, because of the persistence and intensity of the symptoms, she had an exploratory laparotomy 24 hours later, which also did not reveal a source of the symptoms. Postoperatively she was agitated and developed respiratory distress and hypotension. The patient was admitted to the ICU, where she rapidly progressed to multi-organ failure, including respiratory failure (PO 2 /FiO 2 178), circulatory instability, renal dysfunction (oliguria, creatinine 2.2 mg/dl), liver dysfunction (total bilirubin 5.2 mg/dl) and coagulation abnormalities (prothrombin time 19.9 seconds, partial thromboplastin time 53.6 seconds, international normalised ratio 1.6). The patient required intubation and mechanical ventilation (pressure control at 18 cmH 2 O, FiO 2 60%, positive end-expiratory pressure 12 cmH 2 O) and received intravenous crystalloids and colloids combined with intravenous dopamine up to 10 µg/kg/minute) and noradrenaline (up to 13 µg/minute) infusions for circulatory support.
As we were facing a diagnostic problem in a young woman rapidly developing multi-organ failure, we conducted an additional diagnostic workup, searching for unusual causes of severe systemic inflammatory response. Although clinical examination on ICU admission was negative for clinical signs consistent with a diagnosis of thyrotoxicosis (exophthalmos, lid lag, goitre), the presence of persistent tachycardia, together with occasional brief episodes of atrial fibrillation, prompted us to measure thyroid hormones as part of our diagnostic evaluation. laboratory workup confirmed the diagnosis of hyperthyroidism (T3: 4.62 ng/ml, T4 high, thyroid-stimulating hormone: 0), and anti-thyroid therapy was started immediately. Hyperthyroidism was controlled with oral propylthiouracil 200 mg every four hours, oral iodine solution (lugol) eight drops every six hours, oral propranolol 40 mg every eight hours and intravenous hydrocortisone 100 mg every eight hours. Her condition gradually improved, she was weaned from mechanical ventilation on day three and was transferred to the ward on day seven.
DISCUSSIOn
Abdominal pain of recent onset can be a challenging clinical problem. Any patient presenting with fever and vasodilatory shock leading to multiple organ dysfunction needs prompt, thorough evaluation in an attempt to rapidly identify and treat the cause of the symptoms. In such cases, the differential diagnosis includes intra-abdominal sepsis due to bacterial contamination or chemical irritation, mechanical obstruction of hollow viscera, vascular disturbances such as embolism or thrombosis, severe haemorrhage, metabolic causes such as diabetic ketoacidosis and other less common conditions. Physical examination and laboratory studies can be very helpful in the assessment of a patient presenting with acute abdomen, but are rarely adequate for establishing a diagnosis. Radiologic evaluation, including abdominal ultrasound and/or computed tomography scan can also be of great help, but exploratory laparoscopy or laparotomy is a reasonable consideration when a thorough diagnostic workup fails to identify the aetiology of the symptoms.
Thyroid storm denotes the clinical, physiological and biochemical consequences when the tissues are exposed and respond to an excess supply of active thyroid hormone. Although each specific disease causing thyrotoxicosis can make its own imprint on the clinical picture, manifestations of the thyrotoxic state are largely the same. Treatment of thyroid storm involves decreasing new thyroid hormone synthesis, inhibiting the release of thyroid hormone and blocking the peripheral thyroid hormone effects 1, 2 . After the critical stage of thyroid storm subsides, definitive treatment of the underlying hyperthyroidism must be targeted 3, 4 .
The clinical spectrum of hyperthyroidism ranges from asymptomatic, subclinical conditions to life-threatening thyroid storm. Hyperthyroidism mimics many common emergency department presentations, such as high fever, marked tachycardia, nervousness, tremors, emotional lability and frequent bowel movements. nervous system symptoms dominate the clinical picture in younger patients, whereas cardiovascular symptoms predominate in older individuals. Prompt thyroid storm recognition and treatment is of critical importance and can be life-saving 5 .
This case report describes a young female who presented with an acute abdomen and rapidly developed multi-organ failure. After a comprehensive diagnostic workup, including laboratory tests, abdominal ultrasound, computed tomography scan and laparotomy failed to identify a source for the symptoms, thyroid function tests established the diagnosis of thyrotoxicosis. On admission to the ICU, illness severity, assessed with the Sequential Organ Function Assessment score indicated a 90% predicted mortality 6 . Multi-drug anti-thyroid therapy was started as soon as thyrotoxicosis was diagnosed. Goal-directed therapy was started immediately on arrival to the ICU, in an attempt to preserve cardiovascular, renal and liver function through oxygen delivery optimisation. End-points of the goal-directed ICU therapy protocol were central venous pressure 8 to 12 mmHg, mean arterial pressure >65 mmHg, urine output >0.5 ml/kg/hour, SvO 2 >70%, arterial blood oxygen saturation >93% and haematocrit >30% 7 . With multi-drug anti-thyroid therapy and appropriate vital organ support, her clinical status stabilised, Sequential Organ Function Assessment scores rapidly improved and the patient had a good outcome.
This case emphasises the fact that thyroid storm recognition can be difficult, because signs are nonspecific and symptoms can mimic other causes of severe illness such as acute abdomen. The patient described here had no history of thyroid disease and no typical thyroid disease clues. Yet, thyroid storm should be considered in the differential diagnosis of patients presenting with an acute abdomen and multi-organ failure of unclear aetiology. The purpose of this case report is to alert clinicians about atypical thyrotoxicosis presentations which, if overlooked, can rapidly progress to lifethreatening multi-organ failure. The importance of early recognition of such atypical thyrotoxicosis presentations is crucial, as timely ICU support may be life-saving. We believe that in cases of multiple organ dysfunction of unknown aetiology it is important to add thyroid storm in the differential diagnosis, because delay in the diagnosis and therapy may be disastrous for the patient.
